This article analyzes the factors that explain the gap in educational outcomes between the top and bottom quartile of students in different countries, according to their socioeconomic status. To do so, it uses PISA microdata for 10 middle-income and 2 high-income countries, and applies the Oaxaca-Blinder decomposition method. Its results show that students' individual variables only explain differences in high-income countries; meanwhile, school and teacher quality, and better practices, matter even in different institutional settings. From a policy perspective, this evidence supports actions to improve school and teacher quality in order to reduce cross-country differences and differences between students at the top and bottom of socioeconomic distribution. Asia (Indonesia and Thailand), and Latin America (Brazil and Mexico). We also include two high-income countries in Western Europe (the Netherlands and the United Kingdom) to compare the possible differences in students' outcomes between middleand high-income countries-an issue widely considered in the literature since Heyneman and Loxley's (1983) seminal study. Although PISA surveys provide data for many countries, we focus on this small sample of economies because they are representative of areas with divergent societies and educational systems, which scholars have rarely studied from this perspective.
countries, socioeconomic status remains a strong predictor of performance (OECD 2010) . Students who are socioeconomically advantaged perform better than lessadvantaged students. Family socioeconomic status can affect students' performance in different ways; however, empirical researchers have struggled to disentangle the real contributions of other factors that can also be correlated with family background. For this reason, in this article we deviate from the usual approach and do not include socioeconomic status as a determinant of educational outcomes in an educational production function. We consider this variable only to classify students into two groups:
those at the top of the socioeconomic status distribution and those at the bottom.
Our objective is to analyze the factors underlying the gaps in educational outcomes between the top and bottom quarter of students, according to their socioeconomic status, in various middle-income countries. We focus on middle-income countries from five regions: Arab States (Jordan and Tunisia), Central Asia (Azerbaijan and Kyrgyzstan), Central and Eastern Europe (Russian Federation and Turkey), East Asia (Indonesia and Thailand), and Latin America (Brazil and Mexico). We also include two high-income countries in Western Europe (the Netherlands and the United Kingdom) to compare the possible differences in students' outcomes between middleand high-income countries-an issue widely considered in the literature since Heyneman and Loxley's (1983) seminal study. Although PISA surveys provide data for many countries, we focus on this small sample of economies because they are representative of areas with divergent societies and educational systems, which scholars have rarely studied from this perspective.
We find that although important differences exist in students' socioeconomic status between high-and middle-income countries, the factors that explain differences in educational outcomes within countries are quite similar. Applying the OaxacaBlinder decomposition method, we suggest that school variables are the most important factor in learning outcomes amongst students of different socioeconomic status.
Likewise, variables related to teacher quality are important in most countries, but the effect of these variables is quite small compared to that of school variables.
Context
Most researchers on the determinants of student outcomes agree that parents' characteristics are the most important predictors of success at school (Coleman et al. 1966; Feinstein and Symons 1999; Haveman and Wolfe 1995) . That is, the higher the family's socioeconomic level, the better the student does educationally. However, as we mentioned above, family socioeconomic status affects student performance in different ways. Moreover, it is not the only factor that does so: individual, school, and teacher characteristics are also relevant (see, for instance, Woessmann 2011a, 2011b ).
The first group of variables-individual characteristics-includes the student's gender, age, country of origin, and native language. For instance, Marks (2008) shows that boys tend to outperform girls in mathematics, while the results for reading are the opposite. Regarding nationality, researchers report that immigrants do not score as well on tests as do native students (Chiswick and DebBurman 2004; Meunier 2011) . In regard to language, some have found evidence that immigrants improve their academic outcomes when they speak the official language of the country where they have settled (Entorf and Minoiu 2005) .
School characteristics, the second group of variables, include location, type (public or private), size, and teacher-student ratio. The consensus among academics analyzing the influence of school characteristics is not as strong as the consensus for individual characteristics. Such scholars as Hoffer (1987), Hanushek (1986) , Opdenakker and Van Damme (2006) , Stevans and Sessions (2000) , and Vandernberghe and Robin (2004) find that students attain better outcomes in private than in public schools. Yet others, including Fertig (2003) , Noell (1982) , Sander (1996) , Smith and Naylor (2005) , and Somers, McEwan, and Willms (2004) , report no effect of school type on student outcomes. Likewise, the effect that school size has on student outcomes is unclear. While Barnett, Glass, Snowdon, and Stringer (2002) found a positive relationship between school size and learning, Hanushek and Luque (2003) did not see this variable having a significant impact in the majority of countries they analyzed. Results regarding the number of students per teacher are similarly inconclusive. Arum (2000) and Krueger (2003) found that students perform better in small classes, while Hanushek (2003) and Rivkin, Hanushek, and Kain (2005) did not find the variable had any statistically significant effect on students' educational outcomes. Boarini and Lüdemann (2009) analyzed the impact of school accountability, school autonomy, and spending on the quality of learning. They found evidence that some accountability policies at the school and national levels increase student achievement, but found no influence that school autonomy had an impact on students' test scores. Finally, it is worth mentioning that several scholars also highlight the influence peers can have on educational outcomes (see, for instance, Hanushek, Kain, Markman, and Rivkin 2003) .
Regarding the factor of teacher quality, Dolton and Marcerano-Gutierrez (2011) considered the determinants of teachers' salaries across countries and examined the relationship between teacher remuneration and students' educational performance, analyzing panel data on 39 countries. Their results suggest that recruiting higher-ability individuals into teaching and permitting scope for faster salary advancement will have a positive effect on pupil outcomes. Woessmann (2011) and Boarini and Lüdemann (2009) obtained similar results. Current empirical evidence also suggests the relevance of the teacher-student relationship. In particular, Lee (2012) found an association between students' perceptions of the school social environment and their test scores.
Although recent theoretical contributions emphasize the important effects that institutional school systems can have on educational performance (Bishop and Woessmann 2004) , empirical analyses show that these effects should mainly be an issue in cross-country rather than within-country research (Fuchs and Woessmann 2007 European countries. They found that the effects of family background characteristics are consistently greater in countries that introduced reforms earlier to their education systems. Furthermore, students from countries that introduced reforms later do less well on tests but have more equal opportunities since they are less affected by family background.
Finally, some researchers applied decomposition methods in educational outcomes, including Ammermueller (2007) , Baird (2012) , Burger (2011), Ramos, Duque, and Nieto (2012) , and Zhang and Lee (2011) .
Data and methodological approach Data
The data source we used in this study is the Programme for International Student Assessment (PISA), which assesses students from a number of countries at the end of compulsory education (age 15) in the subjects of mathematics, science, and reading.
PISA also provides information about the students, their family backgrounds, and the learning environment of their schools. Furthermore, the 2006 and 2009 surveys include specific information about student perceptions of teachers of science and reading, respectively. To take into account those variables related to teachers, we carried out the analysis using this specific data.
Regarding the variable of interest, we used the index of economic, social, and cultural status (ESCS), which takes into account students' backgrounds. ESCS allows us to classify students depending on their socioeconomic status, identifying the higher and lower quartiles.
As explanatory variables, we also included the following ones provided in the survey (see appendix for more detail). For individual characteristics we considered gender, age, nationality (native, and first-and second-generation immigrants), family structure ( focused on science, including interaction between students and teachers in science class, hands-on activities in science class, frequency of student investigations in science class, and frequency of teaching in science lessons with a focus on applications. Finally, we took account of variables related to the school, including its location (urban or rural), size, student-teacher ratio, whether it is public or private. And we included such other variables as whether the school sorts students into classes based on ability, computer availability, educational resources, extra-curricular activities, school principal's leadership (not for 2006), school responsibility for curriculum and assessment, school responsibility for resource allocation, computers connected to the Internet, and academic selectivity.
Although many researchers use PISA data to identify the factors contributing to improvements in student outcomes, these data are not without critics. A primary shortcoming is that PISA focuses on 15-year-old students, so one cannot generalize conclusions for a country's education system. PISA also considers the 15-year-old population that is enrolled in the education system, and this percentage could vary depending on the country (OECD 2009). For example: as of 2006, the enrolment percentages for each country included in this study were as follows: Jordan 65%, Tunisia 90%, Azerbaijan 88%, Kyrgyzstan 63%, Russian Federation 81%, Turkey 47%, Indonesia 53%, Thailand 72%, Brazil 55%, Mexico 54%, the Netherlands 96%, and the United Kingdom 94%.
Thus, the sample coverage rate of PISA data is not representative for some countries (Ferreira and Gignoux 2011) . Despite these limitations, PISA is the only dataset that allows us to compare worldwide educational systems by means of the same variables and indicators in terms of both inputs and outputs.
Methodological approach
As mentioned, our objective is to explain the gap in scores between the top and bottom quartile of students according to their ESCS index in each country. To do so, we apply the Oaxaca-Blinder decomposition technique (Blinder 1973; Oaxaca 1973) . The relative advantage of this method is that it permits us to identify which part of the gap is due to differences in the determinants of the outcome, and which is due to differences in the effects of these determinants-an aspect that we cannot easily consider in a regression framework. One peculiarity of our analysis when compared to other applications of the Oaxaca-Blinder method is that we define the groups to be compared in terms of a continuous variable (ESCS) instead of a discrete variable (i.e., male/female; white/black). Although not frequently used, this approach is not unique in the literature.
For instance, Frenette (2007) has analyzed differences in university attendance using income quartiles to define the groups to be compared. While other decomposition methods could have been applied, Ñopo (2008) and Ulrick (2012) have shown, from a methodological perspective, that the Oaxaca-Blinder decomposition technique is valid when one uses a continuous variable to define the groups.
We base this procedure on the estimations of the following educational production functions for each group of interest:
where actual test scores; they are random numbers drawn from the distribution of scores that could be reasonably assigned to each individual. Sheehan (1987, 1989) developed this methodology, based on Rubin's (1987) Plausible values contain random-error variance components and are not optimal as individual test scores. Thus, although unsuitable for diagnosing subjects, they are well suited to the consistent estimation of population parameters.
Additionally, due to PISA's complex sample design, we have to apply a replication procedure to calculate the variance of the estimators. In particular, we follow the OECD (2009), which recommends the Fay-modified Balanced Repeated Replication (BRR) method (Fay 1989) , which improves the accuracy of the variance estimator without modifying the coefficients. 1 To do so we employed the Stata module for performing estimations, available at http://ideas.repec.org/c/boc/bocode/s456951.html.
Taking into account previous results, the Oaxaca-Blinder technique breaks down, into two parts, the difference in educational outcomes between students at the top and bottom of the ESCS index distribution: one part explained by group differences in observed characteristics, and one caused by differences in outcomes associated with these characteristics:
where the subindexes T and B correspond to the top and bottom quartile students respectively. 2 Equation (2) enables us to quantify the extent to which the cause of the differences between these two groups of students is related to differences observed in individual factors-the school and teaching environment-or the influence of unobserved factors. More specifically, the first term on the right-hand side of the equation corresponds to that part of the differential in educational performance attributable to group differences in observed characteristics, coinciding with the "explained" component of the Oaxaca-Blinder decomposition. The second and third terms correspond, respectively, to the difference in coefficients and differences in unobservable skills, capturing the discriminatory or "unexplained" component of this decomposition.
Results
Descriptive statistics on students' score gaps Figure 1 compares the average in scores between students at the top and bottom quartiles of the ESCS distribution (and the difference) by country and subject (sciences and reading). Descriptive statistics of the remaining variables for the 12 considered countries are available upon request.
[ Figure 1 around here]
As the figure shows, students in the UK and the Netherlands have the highest scores in both groups. It is worth noting that the average scores in both science and reading for the top quartile of the ESCS distribution of students in Brazil, Indonesia, Azerbaijan, Kyrgyzstan, Tunisia, and Jordan are below the average score for the bottom quartile in the two high-income countries we also consider. Regarding differences in educational achievement within countries, our analysis of data in both subjects found that differences are small in Indonesia and Azerbaijan, whereas they are quite important in the UK, the Netherlands, Brazil, and Mexico. The case of Kyrgyzstan is especially interesting, given that the difference between students in reading in 2009 is almost twice the difference in science in 2006. [ Table 1 around here]
Factors explaining the gap in mean scores
In particular, and in relation to science (2006), in Tunisia, Azerbaijan, Kirgizstan, Turkey, Indonesia, Thailand, Brazil, Mexico, and the Netherlands, differences in characteristics account for more than half the raw difference in scores between students in the top and bottom parts of the ESCS distribution. In Jordan, Russia, and the UK, differences in characteristics are relevant but only explain about one third of the observed difference. For reading (2009), the share explained by differences in characteristics is smaller, although for some countries-including Azerbaijan, Indonesia, Thailand, Brazil, and Mexico-the contribution is still above 50%. As in all cases, the sign of the explained component is negative, and endowments on observed characteristics contribute to increasing the gap in scores between both groups of students. This means that if students with lower ESCS were identical in the endowments of observed characteristics to the students with higher ESCS, a significant part of the observed gap in the scores would disappear.
When we break down the "explained component" in terms of individual, school, and teacher characteristics, we find that individual characteristics have less explanatory power than school and teacher quality. However, individual characteristics are more important in high-income countries (the Netherlands and the UK) than in the other countries we analyzed. School factors are the most relevant, both for science and reading, in all countries. Variables related to teacher quality seem to be more relevant for science than for reading, but their relative importance is considerably lower than school variables in all countries, except Azerbaijan. for some countries; the elimination of differences in attitude toward school between the two groups of students in Turkey and Mexico would reduce the gap by more than 2 points.
Regarding individual variables, interest in science is
As for school characteristics, the most relevant variables within this group are school size, school educational resources, activities to promote science, and extracurricular activities. School size is clearly the most influential variable within this group, particularly for reading scores in 2009. If differences in this variable between the two groups disappeared, the gap would be reduced by around 10 points in Tunisia, Russia, Thailand, and the Netherlands.
Regarding variables related to teacher quality, the most relevant when looking at science scores in 2006 are the frequency of teaching in science lessons with a focus in applications (Jordan, Brazil, Mexico, and the Netherlands) and frequency of students' investigations in science (most of the countries considered). When we look at reading scores in 2009, the most relevant variable is stimulus to read. In this case, if both groups of students received the same stimulus from teachers, the gap would be about 2 percentage points.
Finally, it is worth mentioning that the rest of the gap (usually labelled "unexplained") is associated with the different effects of the considered variables on educational outcomes. We conducted a more detailed analysis of this, which we cannot include here given space constraints, but will provide on request. From this analysis, we found that between 80% and 90% of the differential effect of the explanatory variables is associated with individual variables, while school variables and teacher quality play only a minor role. Thus, students with the same individual characteristics score differently on tests depending on their socioeconomic backgrounds. However, no differences appear in the "returns" to educational resources between students at the top and bottom of the ESCS distribution. In other words, all students respond similarly to improvements in school or teacher variables, regardless of their socioeconomic status.
Conclusions
Our objective was to analyze the gap in scores between the top and bottom quartile of students according to their socioeconomic status in a set of countries, comparing middle-and high-income countries. To do so, we applied the Oaxaca-Blinder decomposition method using PISA data for 2006 and 2009.
In analyzing our results, we found that endowments on observable characteristics explained approximately half of the differences between students in the bottom and top quartiles of the ESCS distribution in almost all countries in both years.
If students in the bottom quartile had the same endowment characteristics as students in the top quartile, their differences in educational outcomes would halve.
Variables related to better practices in school and teacher quality are the most important in explaining differences in educational outcomes between students according to their socioeconomic status in all countries, regardless of their institutional settings. In particular, we found a group of variables that reduce the gap between more-favoured and less-favoured students in terms of socioeconomic characteristics. These are related to interest in science, positive attitude toward school, school size and better educational resources, more activities to promote science, and extracurricular activities, together with efforts to teach science with a focus on applications and a higher stimulus to read.
From a policy perspective, this evidence shows that regardless of the differences between the socioeconomic levels of students between countries, policymakers should take similar actions to reduce differences within countries. For instance, actions addressed at improving practices at schools (more resources to improve school climate and students' interest in school) and teacher quality would be important in reducing differences in learning outcomes between students. It is worth mentioning, however, that although our analysis controls for family socioeconomic status, parental background can also affect school choice and, as a result, our analysis provides an upper boundary on school impact. Note: * Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level. Note: * Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level. Dummy variable: 1 if at least one of these two factors (SC19Q02-Q03) related to student's academic records or placement tests is always considered for student admittance, 0 if these two factors are never considered for admittance. Academic admission criteria sometimes applied (2009) Dummy variable: 1 if schools sometimes consider at least one of these two factors (SC19Q02-Q03) related to student's academic records or placement tests, but neither factor always; 0 if schools never consider these two factors for student admittance.
Teacher variables:
Interactive teaching in science (2006) Index of the frequency of interactive teaching in science lessons. Positive scores on this index indicate higher frequencies of interactive science teaching. Applications in science (2006) Index of the frequency of teaching in science lessons with a focus on applications. Positive scores on this index indicate higher frequencies of this type of science teaching. Hands-on activities in science (2006) Index of the frequency of hands-on activities in science lessons. Positive scores on this index indicate higher frequencies of this type of science teaching. Investigations in science (2006) Index of the frequency of student investigations in science lessons. (2009) Dummy variable: 1 if student answered "in most lessons" or "in all lessons" to the item Q37_a, "the teacher asks students to explain the meaning of a text", 0 if student answered "Never or hardly ever" or "in some lessons". Motivating questions (2009) Dummy variable: 1 if student answered "in most lessons" or "in all lessons" to the item Q38_g, "the teacher gives students the chance to ask questions about the reading assignment", 0 if student answered "Never or hardly ever" or "in some lessons".
